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Listing Of Claims: 

This listing of claims reflects all claim amendments and replaces all prior 
versions, and listings, of claims in the application. Material to be inserted is in 
bold and underline , and material to be deleted Is in ctrikoout or (if the deletion is 
of five or fewer consecutive characters or would be difficult to see) in double 
brackets [[]]. Any cancellations are without prejudice. 

1-5. (Cancelled). 

6. (Currently amended) Tho cystom of - cla i m 5, A fast-locking phase- 
locked loop system configured to produce an output signal having a 
desired characteristic based on an applied re ference signal, comprising: 

a voltage controlled oscillator configured to produce the output 
signal; 

a charge pump system operative I v coupled with the voltage 
controlled oscillator and configured to generate currents that control the 
phase and frequency of the output signal produced bv the voltage 
controlled oscillator, where the charge pump system includes: 

at least one run-time charge pump configured to repeatedly 
pump charge during run-time operation of the phase-locked loop so 
as to produce ongoing phase adjustments of the output signal as 
needed to maintain the phas e-locked loop in a locked condition: and 
at least one additional charge pump configured to provide a 
charge pump current of substantially larger magnitude than that 
provided by the run-time charge pump so as to provide frequency 
adjustment of the output signal upon detection of cycle slippage 
between the output signal and the reference signal: and 
an error detector operativelv coupled with the charge pump system 
and configured to provide an error signal to the charge pump system upon 
which the charge pump currents are base d, where the error detector 
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Includes a cvcle slip detector configured to detect cycle slippage between 
the output signal and the reference signal, and where the cycle slip 
detector is configured to apply an activating signal to the additional charge 
pump upon detection of cvcle slippage occurring between the output 
signal and the reference signal, w h e re t he cycle slip detector i nc l ud e s 
including edge-triggered latches coupled with the U and D outputs of the a 
phase frequency detector. 

7. (Original) The system of claim 6, where the latches are triggered by 
edges of input signals applied to the phase frequency detector. 

8. (Currently amended) Th e oyotom of claim 1 , further compris i ng: A 
fast-locking phase-locked loop system configured to produce an output 
signal having a desired characteristic based on an applied refer ence signal. 
comprising: 

a voltage controlled oscillator configured to produce the output 
signal; 

a charge pump system operatlvelv coupled with the voltage 
controlled oscillator and configured to generate currents that control the 
phase and freguencv of the output signal produced bv the voltaoe 
controlled oscillator, where the charge pump system includes: 

at least one run-time charge pump configured to repeatedly 
pur^p charge during run-time operation of the phase-locked loop so 
as to produce ongoing phase adjustments of the output signal as 
needed to maintain the phase-locked loop in a locked condition: and 
at least one additional charge pump configured to provide a 
charge pump current of substantially larger magnitude than that 
provided bv the run-time charge pump so as to provide freouencv 
adjustment of the output signal upon detection of cvcle slippage 
between the output signal and the reference signal: and 
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a bias generator operatively coupled with the voltage controlled oscillator 
and configured to generate a biasing current and an associated biasing signal 
based on differences between the output signal and the desired characteristic, 
where the phase-locked loop system is configured so that: 

the biasing current produces a regulated bias generator voltage within the 
bias generator, 

the vdltage controlled oscillator produces the output signal in response to 
a VCO current generated via application of the biasing signal from the bias 
generator; 

the VCO current produces a regulated VCO voltage within the voltage 
controlled oscillator; and 

the regulated bias generator voltage matches the regulated VCO voltage 
free of any direct coupling between the bias generator and the regulated VCO 
voltage. 

g. (Original) The system of claim 8, where the bias generator is 
configured to dynamically generate the biasing signal free of any predetermined 
external bias. 

10. (Original) The system of claim 8, where the voltage controlled 
oscillator includes a plurality of VCO stages. 

11. (Original) The system of claim 10, where the VCO stages are coupled 
in parallel between a positive voltage supply and a regulated ground node. 

12. (Original) The system of claim 11, where the VCO current is produced 
by a VCO current source that is biased by the biasing signal, and where the VCO 
current source is coupled in series between a negative voltage supply and the 
regulated ground node. 
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13. (Original) The system of claim 11, where the VCO stages are coupled 
In parallel between a negative voltage supply and a regulated supply node. 

14. (Original) The system of claim 13, where the VCO current is produced 
by a VCO current source that is biased by the biasing signal, and where the VCO 
current source is coupled in series between a positive voltage supply and the 
regulated supply node. 

15. (Currently amended) Tho cyctom of c l a i m 1, A fast-locking phase- 
locked lo op system configured to produce an output signal having a 
desired characteristic based on an applied reference signal, comprising: 

a voltage controlled oscillator configur ed to produce the output 
signal: 

a charge pu mp system operattvelv coupled with the voltage 
controlled oscillator and configured to generate curr ents that control the 
phase and frequency of the output signal produced by the voltage 
controlled oscillator, where the charge pump system includes: 

at least one run-time charge pump configured to repeatedly 
pump charge during runtime operation of the phase-locked loop so 
as to produce ongoing phase adjustments of the output signal as 
needed to maintain the phase-locked loop in a locked condition: and 
at least one additional charge p ump configured to provide a 
charge pump current of substantially larger magnitude than that 
provided bv the run-time charge pump so as to provide frequency 
adjustment of the output signal upon detection of cycle slippage 
between the output signal and the reference signal: 
where the charge pump system and voltage controlled oscillator are 
configured to be driven at least partially in response to application of a shared 
biasing signal which is generated based on detected differences between the 
output signal and the desired characteristic, and where the biasing signal is 
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coupled into the charge pump system via an isolated input path configured to 
inhibit undesired signal coupling from the charge pump system to the voltage 
controlled oscillator via the shared biasing signal. 

16. (Original) The system of claim 15, where the isolated input path 
includes a current mirror configured to produce a mirrored copy of the biasing 
signal for use within the charge pump system. 

17. (Original) The system of claim 15, further comprising a bias generator 
configured to dynamically generate the biasing signal free of any predetermined 
external bias. 

18. (Original) The system of claim 15, where the voltage controlled 
oscillator includes a current source and a plurality of VCO stages connected to 
the current source via a regulated voltage node, the voltage controlled oscillator 
being configured to produce the output signal based upon current supplied via 
the regulated voltage node to the plurality of VCO stages. 

19. (Original) The system of claim 15, where the biasing signal is 
generated by a bias generator that matches an effective impedance of the 
voltage controlled oscillator so that current supplied to the voltage controlled 
oscillator is substantially independent of supply and substrate noise. 

20. (Currently amended) Th e s yst e m of claim 1 , furth e r compri s ing: A 
fast-locking phase-locked loop system configured to produce an output 
signal having a desired characteristic based on an applied reference signal. 
com prisi n g ; 

a voltage controlled oscillator configured to produce the output 
signal; 
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a charge pump, system operativelv coupled with the voltage 
controlled oscillator and configured to generate currents that control the 
phase and frequency of the output signal produced bv the voltage 
controlled oscillator, where the charge pump system includes: 

at least one run-time charge pump configured to repeatedly 
pump charge during run-time operation of the phase-locked loon so 
as to produce ongoing phase adlustments of the output signal as 
needed to maintain the phase-locked loop in a locked condition: and 
at least one additional charge pump configured to provide a 
charge pump current of substantially larger magnitude than that 
provided by the run-time charge pump so as to provide freouencv 
adjustment of the output signal upon detection of cycle slippage 
between the output signal and the reference signal: and 
a bias generator configured to generate a biasing signal via operation of a 
feedback loop responsive to currents generated by the charge pump system, 
where the voltage controlled oscillator is configured to produce the output signal 
in response to application of the biasing signal, 

where charge pump output is applied to the bias generator along a 
proportional control path and an integrating control path, the proportional control 
path including a current mirror isolation mechanism to prevent capacitance on 
the proportional control path from affecting dynamic response of the bias 
generator feedback loop. 

21-33 (Cancelled). 

34. (Currently amended) The oystom of claim 31, furth e r compr i sing: A 
phase-locked loop system, comprising: 

a voltage controlled oscillator coupled with an error detector in a 
feedback configuration so as to produce an output signal having a desired 
characteristic that is based on a reference signal; 
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a charge pump system coupled with the voltage controlled oscillator 
and configured to produce currents to control phase and frequency of the 
output signal, where the charge pump system includes at least two charge 
pumos. one such charge pump being configured to deliver a higher charge 
pump current than the other to produce more rapid changes in the output 
signal than the other charge pump, and where the phase-locked loop 
system is configured to Intermittently activate the higher-current charge 
pump upon satisfaction of a predetermine d condition, where such 
predetermined condition is selected so as to be determinable during 
operation of the phase-locked loop; and 

a bias generator operatively coupled with the voltage controlled oscillator 
and configured to generate a biasing current and an associated biasing signal 
based on differences between the output signal and the desired characteristic, 
where the phase-locked loop system is configured so that: 

the biasing current produces a regulated bias generator voltage 

within the bias generator, 

the voltage controlled oscillator produces the output signal in 

response to a VCO current generated via application of the biasing signal 

from the bias generator; 

the VCO current produces a regulated VCO voltage within the 

voltage controlled oscillator; and 

the regulated bias generator voltage matches the regulated VCO 

voltage free of any direct coupling between the bias generator and the 

regulated VCO voltage. 

35. (Original) The system of claim 34, where the bias generator is 
configured to dynamically generate the biasing signal free of any predetermined 
external bias. 
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36. (Original) The system of claim 34, where the voltage controlled 
oscillator includes a plurality of VCO stages. 

37. (Original) The system of claim 36. where the VCO stages are coupled 
in parallel between a positive voltage supply and a regulated ground node. 

38. (Original) The system of claim 37, where the VCO current is produced 
by a VCO current source that is biased by the biasing signal, and where the VCO 
current source is coupled in series between a negative voltage supply and the 
regulated ground node. 

39. (Original) The system of claim 37, where the VCO stages are coupled 
in parallel between a negative voltage supply and a regulated supply node. 

40. (Original) The system of claim 39, where the VCO current is produced 
by a VCO current source that is biased by the biasing signal, and where the VCO 
current source is coupled in series between a positive voltage supply and the 
regulated supply node. 

41 . (Currently amended) Th e syetom of claim 30, A phase-locked loop 
system, comprising: 

a voltage controlled oscillator cou pled with an error detector in a 
feedback configuration so as to pro duce an output sional having a desired 
characteristic that is based on a reference signal: and 

a charge pump system cou pled with the voltage controlled oscillator 
and configured to p roduce currents to control phase and frequency of the 
output signal. 

where the charge pump system includes at least two charge pumps, 
one such charge pump being configured to deliver a higher charge pump 
current than the other to produce more rapid changes in the output sional 
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than the other charge pump, and w here the charge pump system and voltage 
controlled oscillator are configured to be driven at least partially in response to 
application of a shared biasing signal which is generated based on detected 
differences between the output signal and the desired characteristic, and where 
the biasing signal is coupled into the charge pump system via an isolated input 
path configured to inhibit undesired signal coupling from the charge pump system 
to the voltage controlled oscillator via the shared biasing signal. 

42. (Original) The system of claim 41, where the isolated input path 
includes a current mirror configured to produce a mirrored copy of the biasing 
signal for use within the charge pump system. 

43. (Original) The system of claim 41, further comprising a bias generator 
configured to dynamically generate the biasing signal free of any predetermined 
external bias. 

44. (Original) The system of claim 41 , where the biasing signal is 
generated by a bias generator that matches an effective impedance of the 
voltage controlled oscillator so that current supplied to the voltage controlled 
oscillator is substantially independent of supply and substrate noise. 

45. (Currently amended) Tho cyctom of c l a i m 30, furthor compris i ng: A 
phase-locked loop system, comprising : 

a voltage controlled oscillator coupled with an error detector in a 

feedback configuration so as to produce an output signal having a desired 
characteristic that is based on a reference signal: 

a charge pump system coupled with the voltage controlled oscillator 
and configured to produce currents to control phase and frequency of the 
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output signal, where the charge pump system Includes at least two charge 
pumps, one such charge pump being configured to deliver a higher charge 
pump current than the other to produce more rapid changes in the output 
signal than the other charge pump: and 

a bias generator configured to generate a biasing signal via operation of a 
feedback loop responsive to currents generated by the charge pump system, 
where the voltage controlled oscillator is configured to produce the output signal 
in response to application of the biasing signal, 

and where charge pump output is applied to the bias generator along a 
proportional control path and an integrating control path, the proportional control 
path including a current mirror isolation mechanism to prevent capacitance on 
the proportional control path from affecting dynamic response of the bias 
generator feedback loop. 

46. (Cancelled). 

47. (New) A fast-locking phase-locked loop system configured to 
produce an output signal having a desired characteristic based on an applied 
reference signal, comprising: 

a voltage controlled oscillator configured to produce the output signal and 
a feedback signal; 

a charge pump system operatively coupled with the voltage controlled 
oscillator and configured to generate currents that control the phase and 
frequency of the output signal produced by the voltage controlled oscillator, 
where the charge pump system includes: 

a cycle slip detector configured to detect when the reference and 
feedback signals deviate by more than a full cycle; 

at least one run-time charge pump configured to repeatedly pump 
charge at least if the reference and feedback signals do not deviate by 
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more than a full cycle so as to produce ongoing phase adjustments of the 
output signal as needed to maintain the phase-locked loop in a locked 
condition; and 

at least one additional charge pump configured to provide a charge 
pump current of substantially larger magnitude than that provided by the 
run-time charge pump only if the reference and feedback signals deviate 
by more than a full cycle. 

48. (New) The fast-locking phase-locked loop system of claim 47, where 
the charge pump system is configured to activate the additional charge pump 
when the cycle slip detector detects a deviation between the reference and 
feedback signals of at least full cycles. 

49. (New) The fast-locking phase-locked loop system of claim 47, further 
comprising a charge pump current controller configured to substantially prevent 
the frequency of the feedback signal from exceeding the reference signal by 
limiting charge pump current from exceeding an overshoot magnitude. 

50. (New) The fast-locking phase-locked loop system of claim 49, where 
the charge pump current controller is configured to cause the additional charge 
pump to provide charge pump current having substantially the overshoot 
magnitude. 

51 (New) The fast-locking phase-locked loop system of claim 49, 
where the charge pump system includes a phase frequency detector coupled 
upstream of the cycle slip detector, the phase frequency detector including a U 
output configured to activate when the output signal lags a desired frequency or 
phase which is based on the reference signal, the phase frequency detector also 
including a D output configured to activate when the output signal leads the 
desired frequency or phase. 
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52. (New) The fa9t-locking phase-locked loop system of claim 49 f 
where the cycle slip detector is configured to apply an activating signal to the 
additional charge pump upon detection of cycle slippage occurring between the 
output signal and the reference signal. 

53. (New) The fast-locking phase-locked loop system of claim 49, 
where the charge pump system is configured so that the charge pump current 
delivered by the additional charge pump is at least en order of magnitude greater 
than that delivered by the run-time charge pump. 

54- (New) The fast-locking phase-locked loop system of claim 49, where 
charge pump current is derived from a bias current inside the voltage controlled 
oscillator. 

55. (New) A method of modifying an output signal in a phase locked loop 
system that is configured to cause the output signal to have a desired 
characteristic which is based on a reference signal, the method comprising; 

continuously detecting whether cycle slippage has occurred between a 
first and a second periodic input signal that are applied to a phase frequency 
detector, where such cycle slippage is defined as occurring whenever a complete 
cycle of the first periodic input cycle occurs within a current cycle of the second 
periodic signal; 

pumping charge having a current magnitude within a first current range in 
the absence of cycle slippage; and 

pumping charge having a current magnitude within a second current 
range, greater than the first current range, only when cycle slippage occurs. 
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56. (New) The fast-locking phase-locked loop system of claim 6, where 
charge pump current is derived from a bias current inside the voltage controlled 
oscillator. 

57. (New) The fast-locking phase-locked loop system of claim 8, where 
charge pump current is derived from a bias current inside the voltage controlled 
oscillator 

58. (New) The fast-locking phase-locked loop system of claim 15, where 
charge pump current is derived from a bias current inside the voltage controlled 
oscillator. 

59. (New) The fast-locking phase-locked loop system of claim 20, where 
charge pump current Is derived from a bias current inside the voltage controlled 
oscillator. 

60. (New) The phase-locked loop system of claim 34, where charge pump 
current is derived from a bias current inside the voltage controlled oscillator. 

61. (New) The phase-locked loop system of claim 41, where charge pump 
current is derived from a bias current inside the voltage controlled oscillator. 
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